Abstract: Sixty isolates ofVancomycin Resistant Enterococcus faecium (VRE) were collected from King
Introduction
Since the researchers reported initial discoveryfrom patients in France and the UK in 1986 [1] , Vancomycin Resistant Enterococcusfaecium (VRE)have been reported worldwide [2] [3] [4] [5] [6] [7] [8] . Conversely,many researchers reported that infections with VRE remained rare in many European hospitals [9] [10] [11] [12] .
E.faecium is an important nosocomial pathogen creating, serious limitations in treatment options because of cumulativeresistance to antimicrobial agents [13] . Enterococci are naturally resistant to many antibiotics including cephalosporin,aminoglycosides and clindamycin, and may also be resistant to tetracycline's and erythromycin. Three types of vancomycin resistance are found in enterococci; vanA, vanB and vanC. vanA and vanBtype resistance accounts for most significant infections in clinical settings involving E. faecium and E. faecalis.vanC resistance is a low-level intrinsic resistance found naturally in rarer species of Enterococcus [14] .
Multiplex PCR, pulsed-field gel electrophoresis (PFGE), polymerase chain reaction (PCR), the nanoplex PCR assay, hybridization of enterococcal plasmids with thevanA and vanBprobes, and sequencing of a fragment of vanB were used in the analysis to distinguish between VRE with the vanA, vanB, vanC,vanD, vanE, and vanG genes [15] [16] [17] [18] [19] [20] .
The aim of this study to collect the samples of VRE, which exhibit resistant to antibiotics used for treatment, as well as, detection of genes that caused the resistance of bacteria to antibiotics using a multiplex PCR, besides influence of ozone on bacterial cell wall of VRE using Scanning Electron Microscope.
Clavulanic Acid (AML),Ciprofloxacine (CIP),Norfloxacin (NO), Nalidixic Acid (NA),Pipracllin (PN),Sulphamethoxazole (SXT),Nitrofurantoin (NF), Azithromycin (AZ) and Ceftriaxone (CRO)[effect was estimated by measuring the diameter of inhibition zone to determine the sensitivity and resistance of bacteria according to NCCLS [22] .
Genetic Studies for Genes (vanA, vanB, vanC) detection: To extract DNA from bacteria using Kit (QIAGEN), the present steps were followed: Prepare an overnight culture on Nutrient Broth Medium. Harvest 1ml of bacterial cells in a micro-centrifuge tube by centrifuging for 10 min at 5000xg and discard supernatant. Re-suspend bacterial pellet in 180μl enzymatic lysis buffer. Incubate for at least 30 min at 37°C. Add 25μl proteinase K and 200μl Buffer AL (without ethanol), then mix by overtaxing and incubated at 56°C for 30 min. Add 200μl ethanol (96-100%) to the sample, and mix thoroughly by overtaxing. Pipet the mixture (including any precipitate) into the DNeasy Mini spin column placed in a 2 ml collection tube. Centrifuge at 6000xg for 1 min. Discard flow-through and collection tube. Place the DNeasy Mini spin column in a new 2 ml collection tube, then, add 500μl Buffer AW1, and centrifuge for 1 min at 6000xg. Discard flow-through and collection tube. Place the DNeasy Mini spin column in a new 2 ml collection tube, add 500μl Buffer AW2, and centrifuge for 3 min at 20,000xg to dry the DNeasy membrane. Discard flow-through and collection tube. Place the DNeasy Mini spin column in a clean 1.5 ml micro-centrifuge tube, and pipette 200μl Buffer AE directly onto the DNeasy membrane. Incubate at room temperature for 1 min, and then centrifuge for 1 min at 6000 xg to elute [23] .
Multiplex Polymerase chain reaction (MPCR)assays:All directly performed from the supernatant were obtained after the rapid DNA extraction method described above. The following steps were carried out as follow: An aliquot of 20 μL of this supernatant was added to 80 μL of a PCR mixture consisting of 1X reaction buffer [16 mM (NH4)2SO 4 , 67 mMTris-HCl (pH 8.8)], 0.2 mM concentration of each of the four deoxyribonucleoside triphosphates (dATP, dCTP, dGTP and dTTP) (Promega Corp., Madison, WI), 2.5 mM MgCl2, 50 pmol of each Van primer and 4 pmol of each Ent primer, and 1.2μl ofTaq DNA polymerase. For each sample, the PCR reaction was performed with the Ent pair of primers to identify enterococcal isolates at the genus level and with the vanA, vanBandvanC pairs of primers to detect and differentiate the type of Vancomycin resistance. All MPCR assays were carried out with a negative control containing all of the reagents without DNA template. An initial denaturation step at 94°C for 2 min was followed by 25 cycles of amplification each consisting of 94°C for 60s, annealing at 55°C for 60s, and extension at 72°C for 60s, ending with a final extension step at 72°C for 5 min. After PCR amplification, 5μL were removed and subjected to agarose gel electrophoresis (1.5% agarose, 1X TBE, 100V) to estimate the size of the amplified products by comparison with a 1000-bp molecular size standard ladder. The gel was stained with ethidium bromide and the amplicons were visualized using a UV light box [23] .
Effect of Antibiotics on Bacterial Growth Before and After its Exposure to Ozone: Tow isolates of VRE (E. faecium, NO.158-03001and E. faecium, NO. 192-01264) were grown on Nutrient Broth suspension 100 mL and left for 24 h in incubator at 37ºC. Ozone stream was passed through a suspension of bacteria, as Flow rate 2 L/min, 4 L/min and 6 L/min ozone for 20 min. Ozone generators (Type/ 300000, Model/ 500M) was fed with pure oxygen, from an oxygen tank.
Electron Microscope Studies: Scanning Electron Microscope (SEM) was used to examine E. faecium (158-03001) and E. faecium (192-01264) isolates, before and after treated with ozone at Flow rate of 2, 4 and 6L/min. Examine the bacterial cells by using JEOL JSM-6360LV SEM at magnification (15.000 X) and method of Afrikian et al. [24] was followed.
III. Results
Bacterial Isolates: Bacterial isolates of Vancomycin Resistant Enterococcus faecium (VRE) from different patients used in this study are shown in Table (I) .
Identification of VRE Isolates: The 60 isolates of VRE which were grown on Blood Agar Base plates showed smooth, slightly domed colonies with 1-2 mm diameters. The isolates were found to be gram positive, cells spherical and occurring in pairs. All isolates were negative to catalase.
Detection of VRE in Isolates by Multiplex PCR amplification:
The oligonucleotide primers used in this study are listed in Table (II) and were synthesized by QIAGEN GmbH -Germany.Using MultiplexPolymerase chain reaction (MPCR) technique, in this study was analyzed 21 Isolates of Vancomycin Resistant E. faecium (VRE), from patients of King Faisal Specialist hospital at Molecular Genetic Section.Gel electrophoresis of DNA fragments generated by MPCR amplification using Molecular weight marker (1000bp). The results were shown in Table ( (150-01521) ; (052-03936); (020-03516); (231-03038) and (284-02200) gave rise to an 822 bp PCR fragment corresponding to part of the vanC. It is worth mentioned that some isolates of E. faecium (150-1521); (052-03936) and (020-03516) was have vanA and vanC. Furthermore, vanB and vanC gene were detected in isolates (231-03038) and (284-02200).
Effect of Antibiotics on Bacterial Growth Before and After its Exposure to Ozone:
From Table ( ,vanC) ; 4, VRE 088-03320 (vanA); 5, VRE 024-02051 (vanA); 6, VRE 017-01085 (vanB); 7, VRE 231-03038 (vanB, vanC); 8, VRE 233-00724 (vanA); 9, VRE 234-02770 (vanB); 10, VRE 284-02200 (vanB, vanC); 11, VRE 305-01618 (vanA); 12, VRE 307-02468 (vanA).The electrophoresis was run in a 2% agarose gel, which was stained with ethidium bromide.
Effect of Ozone on VRE Cells by Scanning Electron Microscope (SEM):
SEM was used to examine E. faecium (158-03001) and E. faecium , before and after treated with ozone at Flow rate of 2, 4, 6 L/min.The scanning electron micrograph of the isolate E. faecium(158-03001) before treated with ozone was normal spherical cells and some cells showed binary fission, Figure (3a) .After the treatment of ozone on 2,4 and 6 L/min, observed change and damage to surface morphology and some deformities in the external shape and the beginning out of the cell contents as well as decreasing number of the cell, in Figs. 3b, 3c , and 3d, in compared with non-treated cells.
The scanning electron micrograph of the isolate (192-01264) before treated with ozone was normal spherical cells, Fig. (4a) . After treatment of ozone on 2L/min showed no change in external shape but it noticed that decreasing of bacterial cells number (Fig. 4b) . After treatment of ozone on 4 and 6 L/min the cell showed a 
Discussion
A Multiplex Polymerase Chain Reaction (MPCR) protocol was designed in this study, for the simultaneous identification and detection of VancomycinResistanceE. faecium(VRE) isolates. Results obtained declared that out of 21 VRE isolates, 13 was have vanA gene, the percentage was 61.9%. Also, the results showed the rest of the isolates (8isolates) containing vanB(38.1%) as well as 5 isolates (23.8%) were carried vanC with either vanA or vanB (14.3, 9.5% respectively).Presentresults confirmed that the MPCR technique was effective, applicable, practical and easy to detect gene(s) in VRE isolates. Perez-Hernandezet al. [16] , who found that the MPCR assay is essential for the identification of the most common Enterococcussp.
ExposureVREcells for the ozone led to switch theirresistance towards some antibiotics (AML, DA and GN) to sensitive,but not vice versa. The same results were achieved by Shoeib and Al-Obiri [26] who found none of sensitive isolates of high vaginal swab (HVS) were mutated to antibiotic(s) resistant after exposure to the tested ozone level(s).
The influence of ozone level(s)on the surface morphology in the external shape of VREcells, either from clinical sites stool or clinical sites Blood,led to damage,some deformities, decreasing number of the bacterial cells, as well as, the beginning out of the cell contents.This result is in arrangement with Thanomsubet. al. [27] who found ultrastructural changes and damage to surface morphology in Gram-positive bacteria. The most cited explanation for ozone's bactericidal effects centers on disruption of envelope integrity through peroxidation of phospholipids and lipoproteins [28] . There is evidence for interaction with proteins as well amino acids [29] .
The mechanism of resistance of Enterococci to Vancomycin is mediated by nine distinct vancomycin resistance clusters have been described in enterococci (vanA, vanB, vanC, vanD, vanE, vanG, vanL, vanMandvanN) [30] [31] [32] [33] . The genes associated with high level VR in Enterococci, vanA, vanB, and vanC. There encodes a ligase responsible for the synthesis of the depsipeptide D-alanyl-D-lactate which is incorporated into a [34] . Although present results disclosed that VRE isolates were maintained their resistance to vancomycin after exposure to the tested level(s) of ozone, but efficiency of ozone in loss tested isolates for their resistance of certain antibiotic(s), could be considered a positive trait for using ozone therapy with increase its level in combined with antibiotic(s).
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